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210 HORSE POWER 

W^eight 508 Pounds 2 *, Pounds per Horse Power 

MODEL 5A-41 

Thermostatic Water Temperature Control 
Automatic Altitude Compensator for Carburetor 
Double Magneto Ignition 
Slow Speed Propeller 
•Semi-Dry Sump Liihricatiou 

Proved by thousands of miles of cross country 
flying in America’s foremost Airplanes 






pluHevani 

B. F. STURTEVANT COMPANY 

Hyite Park, Bodton, MaBaacliuaetta 
Ar«m6«r of the Aireraft Manafaelurort’ AmmoeiaUon, Ine. 






factona. PlainlMd. N. J.. Elnabetb. N. J. 
EiaoitiTc offieea. Woolworth Bldf 
Nnr York Oty 


STANDARD 



CONTRACTORS TO 
The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY 

MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 
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Airplane Propeller Specialists 


Propiellers for airplanes, 
hydroairplanes, dirigibles, 
etc., designed and built to 
the individual requirements 
of your power plant and 
type of machine. 

Inquiries solicited. 

A high percentage of the 
latest and most successful 
war machines on the various 
fronts are equipped with 
LANG PROFBLLERS. 


Lang Propeller Company of America, Inc. 

New York Office :: :: :: Room 419, 30 East 42d Street 
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Sterling 

SUNBEAM 


12-Cylinder Airplane Engine 

It is a recognized fa<ft that the successful airplane engine 
mu^ be con^rudted of the hne^ materials obtainable. 

Tbe Sterling Engine Compeiny seledted Magnalite pi^ons 
as ^andard after long exhau^ve experiments and te^. The 
majority of American Airplane engine manufadturers have 
made a similar seledtion. 

A special booklet on pi^on design will be gladly mailed 
upon reque^. 

WALKER M. LEVETT COMPANY 

417-419-421 East 23d Street New York 

SOLE MANUFACTURERS 

Magnalite Pistons 
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THE MOTO-METER CO., Inc., Long Island City, New York 



** Somewhere in the Rogers Shops** 

where thousands of wood parts for use in Airplane construction are 
handled every day. 



Two Methods of Measuring a Wing Rib Cap Strip, 

the old Two Foot Rule way and the modern Rogers way. 

Tlie Rogers method of measuring with a Rogers Fig. 13 Double 
Fnded Limit Gauge ground accurate to .0001 of an inch with a 
tolerance limit of plus or minus L64". is shown on the right. This 
is the limit of accuracy called for on this particular job. 

Rogers Accuracy Has Beeri the Foundation of Rogers Success 


Oiere’s No Gauge Like A Rogers For 
Accurate Measuremeut 
Of Duplicate Parts 



STANDARD IN THE, SHOPS 
OF THE WORLD SINCE THE 
CIVIL WAR 

1865 1918 


ROGERS CONSTRUCTION COMPANY, AIRCRAFT PARIS 

GLOUCESTER CITY, NEW JERSEY 


the JOHN M. ROGERS WORKS, MEASURING APPLIANCES 

GLOUCESTER CITY, NEW JERSEY 
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WM. HARLAND SON 



HARLAND’S VARNISH 


has been the Standard 
of Quality from the old 
coach days, through 
the automobile period, 
to the airplane of today 


HARLAND’S VARNISH 


has been “over the top” 
in Francefor more than 
three years on Allied 
airplanes — British, 
French and Italian 





WM. HARUND 
& SON 

MERTON, ENGLAND 
TORONTO, CANADA 
BUFFALO, N. Y. 



GURNEY 

BALL. BBARIMBS 

are the most efficient ball bearings for aeroplane requirements because this 
type of ball bearing is designed to take combinations of radial and thrust 
loads. 

They also carry heavier loads, because our peculiar method of assembling 
permits filling the races full of balls — without cutting a filling slot in the 
shoulder of the race. 

Another reason for the large capacity of GURNEY BALL BEIARINCS is 
the high accuracy of the race contours, which is made possible by the use 
of special machinery developed by Mr. Gurney. 

i« at your disposal'. Write us. 

GURNEY BALL BEARING CO., Jamestown, N. Y. 
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_ \shatterable 

ESISTAL 

AVIATOR GOGGLES 


RESISTAL Goggles always protect the eyes of the aviator, whereas 
the slightest shock will shatter any ordinary glass goggles, with 
extreme danger to the aviator s eyes. 

It is. therefore, not safe to fly with finy goggle now that RESISTAL 
LENSES give absolute protection. Wear the only Goggle that 
will protect when you need real protection. 

RESISTAL GOGGLES ARE SAFE 

BECAUSE THEY ARE NONSHATTERABLE 

The Navy Uepartiueiit aUo hns adopted REsISTiVL 
for aviator's goggles and iiia^kg. 

In addition to the Army stan<lard frame RESISTAL 
is now made in a variety of frames for aviator's 
goggles and masks. Naval and military pilots insist 
upon RESISTAL goggles. 

STRAUSS & BUEGELEISEN 

Goggle Manufacturers 

37 Warren Street New York City 
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CRANKSHAFT 

QUALITY 

Stands out as the one 
requirement today of 
the builder of 

AIRCRAFT aad 
HIGH DUTY 
ENGINES 

Elxperience only can 
produce a product to 
equal these demands. 

Wyman-Gordon 
Company for many 
years, in their Re- 
search. as well as 
their Manufacturing 
IDepartments, have 
been developing 
along the lines that 
make them today 
able, without experi- 
ment. to supply 
crankshafts of 

UNQUESTIONED 
RELIABILITY 

Every stage in the 
production of a Wy- 
man-Gordon crank- 
shaft is subjected to 
rigid inspection and 
tests guaranteeing a 
high metallurgical 
quality. 

Behind this perfect 
product is a perfect 
service. 

Prompt attention 
to all orders and 
deliveries without 
delay. 

WYMAN-GORDON COMPANY 

WORCESTER, MASS. 


“Usco” 

Number 72 

THE STANDARD 

Kite Balloon Fabric 
OF America 


A TWO-PLY BIASED FABRIC. 
COATED BETWEEN PLIES 
WITH A LIGHT. TOUGH 
LAYER OF PURE PARA RUB- 
BER. 

THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE. 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT. VIZ.: 

Strong 
Gas-T ight 

Neutral, Invisible Color 
Withstands All Weather 
Conditions 
and Ages Well 



MADE BY THE 

WORLD’S URGEST RUBBER COMPANY 

United States Rubber Company 

NEW YORK 
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AERONAUTIC PROGRESS 
The Sperry Gyroscope Company 

ANNOUNCES 


3 NEW INSTRUMENTS 3 


AIR SPEED INDICATOR 
ALTIMETER 
RATE OF CLIMB INDICATOR 


The outcome of careful experiments by experienced aeronautic 
engineers who incorporated in these new instruments the 
ACCURACY and RELIABILITY that mark other Sperry apparatus. 
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facilities at Miami, Florida, 
and at Newport News, Virginia, 
permit us to take for aviation training 
immediately several more students on 
land and water machines. 

This offers an excellent opportunity 
for men to gain aviation training at 
old established schools where the best 
of instruction and a wide variety of 
types of aeroplanes, hydroaeroplanes 
and flying boats are available. 

Students will be accepted in order of en- 
rollment. 

Hundreds of Curtiss trained men are flying 
and teaching today in the United States 
Army and United States Navy and abroad. 


For full information wire or apply 

CurtissT Aviation School, 


Atlantic Coast Aeronautical Station, 
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Seaplane Float Construction 

By Cll.rle, C. MacGrtEor 
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U) Supposo the U supported in (l,c middle on a wave tl>e eona.ruetion at these poiuw must 
u.v be,.,B i.. the irouglu the Tlie transverse bulki.ea Is are m,«,t effe 


ISSiliiS SiSSSS 





Fio. 7. LiiiNiTB) 
“Futwck” Pu« 


Iic« F^»Wl^a 


IltT«ll. Of F»*Bt ]»HT 



766 


AVIATION 


taiaed as fallows : 
After any time 
of Ule airi>Une ba 


e ceiling of s msrhioe is ob- 


s Kltitudes. The results are also plotted in the u 


A,=h(i — e r) 

dr the ezpoocntial e 


V division =1 + 2 


— 1 = ■5474. 


= Ion e -5474 
= 2 .'Mai log,. .MTA 


2-3020 X 110J7 
The initial rate of climb 


23770 


e constant 

Having valculatcd the constants of the elimb, we may now 
write down the equations for the ^titude at any time, the 
rate of elimb at any time, and the rale of climb at any auti- 
;ttde- They are respectively: — 

h — 23770 (l — e iifsc) 


^ 23770 — h 

From the drat two equations the altitude anil rate of climb 
at any lime t are calculable and the Rgurcs for the altitude 
are found to agree cloeely with the table already given, so 
far as this table goes. We give below a table calculated from 
these two equations, also a table showing rate of climb at 


10-0 

10760 


terms of the altitude 
(Xote that t moy 
So nil we require, 
s tile altitude after 




o_ *= 

" h, 

which gives the ceiling of the machine 
h, at time I and the altitude h, at tiiii 
he auy time whatever during the olir 
to ealculale the ceiling of a tnuchii 
any time, and the altitude after double that time. 

Wc will DOW illustrate the foregoing analysis I... _ 
tieal erample. Observations of n certain airjilane 
climb test ^owed the altitude to be related tu the time after 
atart according to the following table: 

Time Iminutes)' — 

0 2.6 6.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 

Altitude (feet) — 

0 3300 6150 8730 10760 12610 14190 15530 16050 17600 

The ceiling of the machine may be calculated right away 
taking J>, aa 10760 ft. after 10 minutea and h, ns 16650 ft after 
20 minutes. We have 

II ^ 10760 


•4626 -v-i'-vcci-v 

We may next calculate T, the lime constant- The value 
of the exponential (whieh we called 2 for diort) is (when 
(slO minolea) 


Time (minutes) — 

0 2.5 5.0 7.5 

Altitude (feel) — 

0 3320 61S0 8640 

Rate of Climb (feet per miuute)- 
1432 1232 1060 Oil 

Time (minutes) — 

17.5 20.0 22.3 25.0 

Altitude (feet) — 

1S485 16G40 17640 18500 1! 

Rate of Climb (feet per iniimle) — 


.Vllitudc (feet; — 

0 2<KI0 4000 6000 3000 

Kate of Climb (feet per minute) — 

1432 1311 1191 1070 950 

Altitude (feel) — 

12000 I-IOOO 16000 18000 20000 

Kate of Climb (feet per niimitel — 


12.5 

12575 


30.0 

19870 


Book Reviews 


"How TO Fly,” by Captain D. Gordon E. Re Vley. Pad 
Elder & Co.. San P'raDciseo, .$1. 100 pp. 

This attraelive little book of pocket sixe, intended for thi 
guidance of the prospective aviator, is written in clear ssj 
concise lauguage by a practical pilot. 

The author advocates the single system of training, whitk 
is practiseil principally in Fraucc. os agaiust the dual coatid 
ajstem. He <'ontends — and the brilliant legion of French trt- 
ators appears to bear out his statement — that the pupil vbe 
learns to My in a series of graduated flights oa the field sol 
over the field, after he has properly grasped the mi 
of the sin'lenc, quickly develope a tendency to rely 
own ability rather than on the help of the instructor-^ 
tendency likely to be br<-d by the dual training system. 

It is obvious that a pupil trained with the single systca 
becomes much more quickly self-reliant and eincicnt to counto- 
set such eventualities as may occur to him in flight, because be 
has acquired his knowledge of almos|>bcric coniUtions by pras- 
tical experience. 

His theory, " Do not rush students through (heir Iraiaiof 
— give them from six to nine months of instruction, ri--. 
makes waste, and the results cannot fail to justify the meass’ 
is quite self-explanatory, although the time limit given mi; 
appear somewhat excessive under wartime conditions. 

The various phases of the siuglc-lrainiug system, ss well u 
requirements for obtaining the pilot, expert aviator and 
>1 . J— ^ simple yet compretefc 


R. M. A. rertifieates arc dealt with it 


Aircraft Bombs* 

By Justin Lauvergne 


jreas^ of obsolete types which had beea formerly employed 
in field warfare. Their action was rather unwrtain and their 
pisaipulation was often fraught with considerable danger. 

A short time before the war broke out, the Vickers Works 
of Eaglanil had, however, patented two types of aircraft bombs 
vhich were prm idvd with a safety device that prevented their tridge with 



which in its turn acts on the explosive charao. The height a 
w'liicb tlie bomb is made to explode over a target is, conse- 

a uenlly. c'etcrminol by the length of the pilot cord, and can 
lus be adjusted at will. 

In another type, the moss of the pilot is composed of a car- 
percussion fuse and cap. and a fuse takes the 


I'ls. 4. — ^aidtucUuwi 
•ositadlac’ r.— — 




Spindf^ bu AlrnlsD^ Bod.r : b,. 

... ^lae eS'oS 

Explosive Cfaarce : 


Spring* l-oadeH naEpnier: 


I’AB.vcnvTB 


D. Posltfop of the Sprtog 




The Kyes op the Aniiv akd Navv, by^^ight Lieut. Albert K 
Muuday, II. N. A. S. (Harper & Bros. 227 pp. j $2.00 is 
flexible leather, $1.50 in cloth.) 

Mr. Muodny bas written from the standpoint of a practiesl 
aviator, and it is hard to imagine a work better suited to bt 
used as a texlliook by the embryo military or naval niiitop 
The book is impossible to review in a coiivontioonl fashion, 
as it is made up of more than a doxen almost unrclateil parts, 
a chapter apiece being devoted to subjects so widely divent 
a-i iiavigaliDii. tlieory of fliglit, wireless telegraphy, meicnrol- 
ogy, engines, and photography. 

As might be expected, the most aulboritalively treated sub 
jerls are those which relate most closely to the daily work of 
Mr. Monday ns n service pilot. Artillery observation, the can 
of machines, and aerial fighting, for example, are disvusssl 
with a clarity and, so far ns military exigencies and llie De- 
fense of the Hi-nini Act jiennit. with a vomploteness wliioli 
leaves nothing to be desired. The theory of flight is somewbit 
confuseil by tlic attempt to relate it to fundamental dynamiesl 
priiiciptes, involving a discusaion of the air-flow about wiogA 
the downward momentum imparted to the air, etc. 

A particularly commendable feature in a book of this t;;* 
is that it lias been written with a minimum of funsuls. 


missiles. 

In the first type ^'icke^s bomb, the tiring charge is held re- 
mote from the c.xplosive charge until after the IsuDcbing. and 
means are provided to cause the bomb to explode at a pre- 
riously determined distan<*e from the ground or the target. 
For the latter purpose, the bomb is fitted with a " pilot ” con- 
sisting of a metallic mass, which is suspcmled from the body 
of the bomb by a chain or a wire; the tension of tins pilot cord 
» lacresscd by a parai-Lute. which slows down the hiinib’s i-er- 
lical speed. The pilot cord is woniid nnnind n ilrum. wliicli 
» TOmeeted with an aerial propeller, the latter being set in 
motion through the tension of the cord. Wiivii tie iiud is 
mtirely unwounit, the spring of the pemtssion iiecillc is. thi-re- 
fore, held in place only by the weight of the pilot, so that as 


jilace of the cord. On striking the target, the cartridge sets 
fire to the fuse, and this, iu its turn, sets fira to the detonating 
charge. The latter object can also be attained by passing an 
eiei-iric current tlirough the pilot, tbe current being furnished 
, 1 bomb. The pilot cord is formed 


ai-cunuilaturs honseil it 




1. Springs ; (, l-iug : i 


Two MooEi-s 

ElU. I. — I. RvvmIvIhs Vs... . . . 

I. aiifciy Cuitgcon; S, Spiral Spring: 
s. l-i-rcus»toD Cap: 
e. Kxpl:islve Cbargs: 




Thrcailml Shatl: I, E\li-n»lon 11 
S ; 7, Pervussiou liammer : s. Per 
IVrcuKsIap XeeOlc; It. Eli 
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Digest of the Foreign Aeronautical Press 


Arronmulies i Loudon). November 14. 1917 

Supremacy of «« Air.— Mr. Bonar Law, speakiuy oa war 
achievemenia at the Kree Trade Hall, Mancheatar, on Nov. 7, 
gave the following facts about tlte work of tbe Air Service ; 

" In airplanes we bad made immense advances. The number 
of ainilane engines turned out last month was exactly three 
times more th^ in October laat year. We bad seenred air 
supremacy on tbe front. 

“ Last September we dropped 17(K> bomba upon plai'os in 
the West from which enemy airplanes come. We did more 
damage to the enemy in that month than he bad done in all 
the raids be bad made upon England aince the beginning of 

“ We bad a coneidorable number of machines bombing Ger- 
man towns, and, though it was only a b^inning, more had 
already been done than tbe public realised.” 

Enemy Baid Admissions.— There baa recently reached Eng- 
land a remarkably interesting book entitled “ Deductions from 


” Fiiytag, in his chapter on “ The Technical Devdopi 
tbe WarT" has various interesting passages on aircraft 
■ 1 airpla ‘ 


riority over airships in^e — 

The Zeppelins are extraordinarily ^ 

keep at considerable heights, because ftey PfO'-ide very la^ 
targets. This reduc— — — — - 


acquired a sope- 


Au.o — b whi^ . 

bombs. They also need a large expenditure of labor Md mate- 
rials, and th^ have to be housed in sheila. Tbe bnlhant in- 
vention of Count Zeppelin provided a weapon which, especially 
at tbe beginning of the war, was of great moral imporlaiiw, 
and was also of indisputable value, because with the Zeppelin 
we got over to England: but in this sphere also the largo fight- 
ing airplane has taken its place . . . Aviation, obviously, 

hM a great future. lU poeabilities of development are nu- 


As regards air raids, he remariis ; '• L'nfortified plac 
military importanci* have had to suffer. Tlie bombard 
these places is in itself objectioiisble, but the limits ■ 


i of n 


n other spheres, relegated t< 


Rear 
lits." — 
Corps « 


I Loado 

, .... German . 

following tbe defeat of the So 


totslTy reorganized, i 


10, 1917 

. . Anster- 

, tbe Qemian Elyim 

inferiority to the AffiS 


.... — in'?iSj r 

There are at present four major tactical formations witbis 
the German Flying Corps; these ore: 

(1) Army squadrons 

(2) Army corps squadrons 

(3) Pursuit squadrone 

(4) Battle wings 

1. The Army squadrons are primarily employwi for slraii^ 
col reconnaissances, but may sometimes be detaileil on phe^ 

^ The machines forming the Army squadrons are Ivcq.miir 
iraetor biplanes of from 41 to 45-ft. span, and are fitted witk 
- -‘-= ° r Mcrcc.I.'a er-— f~~ ooc .. 


;- 240 hp. Their liorizont^ speed is from 100 to 10.5 m.p.li 

The armament consista of (1) two machine guns, o 

which ia mounted on a fixed emplacement in front of the pilot, 
and fires through the propeller by means of a synclironuio* 
device; the other machine gun ia monnteil on barbette, aft « 
in tbe observer’s seat; (2) one or two bomb gesn, 


The eroas lift of the modem Zeppelin being aasumeii as 60 
tons it follows that 35‘s tons remain available for “ dUposa- 
lile weights,” such as crew. fuel. bomI», and water ballnat. Of 
this, I'A Ions are taken up by the crew, 5V^s tons by the fuel 
sunulv. and 2'A tons by the bomla, so that the Zeppelin must 
f^rry in the neighborhood of 20 tons of hallaat. The 

the Zeppelin fuUy needs for attsiniug the 2n.0TO ft. 
level, provided allowance is made for additional dmarnie Uft. 

It will be seen that these figure* closely tally with those com- 
puted in the Dec. 15 issue of Avtaiios amd AebOSACTICai- 
EKOtSEKRiso, although there is necessarily a certain vananee 
between tbe two estimates of weights of the struetura! parU 
of the 7Appelin. 


2. The army-oorps squadrons are assigned to ti 

naissanre, photography, gun spotting, and, during active opo- 
atione, contact patrol work between the u”‘- — — — 
advance. 

The army-corps squadrons are equipped with machioci 
which are in every way similar to those forming the Abdj 
squadrons, except for a smaller power plant, which endom 
them with lesser spe^. 

The armament is the some ns on the Army squadron type 
Provision is made on these machiiieB for the quick cxebaogi 
of the bomb gear against a radio installation or a pholograplie 

The puranit squadrons are assigned to the defense of the 
.army-corps squadrons engaged in tactical reeonnaiasance wo*. 
' ■ they arc also cmployM, in some instance, on^mnvoy 


and for 


of the Allied kite-b 
front abOBl 


more ngaiusi ii.c cviu,. — — principle hitlicrto 

accepted that war is made only against the anneil pow" ®/ 
tbe enemy ia in this, a ' ' 

on^«*^*^n^itio^ which'^tbe Zeppelin airships had to ful- 
fill, during their laat raid on the British Isles, in order to reach 
the extraordinary altitude from which they delivered their at- 

For this purpose the author had at bis disposal tbe follomng 
table of estimated weights of the Zeppelin I.-40, which had 
been prepared by Mr. Wnnier Allen; 


There appear to be, nt presen.. . 
forty pursuit squadrons, each of which consists of ti 
(’bines. In some instances two or more squadrons are winuuiv, 
into pursuit winn, which are placed under the lendership el 
particularly capable chiefs. 

A number of pursuit squ 

defense of important Germai. 

The pursuit squadrons arc equipped with one-sealer biplaao 
of from 28 to 30-ft, span, which are fitted with a 175 hp. Men 

rcdi‘» engine driving n tractor Mcreu-. The horizontal sp^ rf 
these machines is from 110 to 125 in.p.h.; they are principaUv 
lilt by Alhalroa, Fokker, L. T. G. (I.uftlorpedo-desellwhatll, 


e detached to the loeil 


d Rolan 
The an 


roiisists of two Kiiundmi ni 
: front of the pilot, which nre 
illoiieously ur nltcmntcly thro 


to fire eithi 

poller. So _ 

4- The battle wings are placed 
General HcBdc]Uariers. and arc ii 
■ to particular sectors. 


Tliei 


o fifty 




dc, iionuanentlr 
,achinca._nnd an 


biplanes, iv v.-nnu. mi, — 
bomber squadrons are, however, equipped with A. E. O. Iwu- 
tractor biplanes, and a huge Rumpler bomber vril! shortly be 
placed in commission, unless it is already in serviee. 

The Arroplmr ll.omloni. November 21. 1917 
Germani/'s Air Chief . — In November last the whole sk 
power of the German Army was united under the command 
of a single chief, General von Hoeppnor, who had served 
ihrougli the Somme battle as Chief of Staff of Generol vo» 
Biiclow’a anny. General von Hoeppner left the Somme fully 
convincetl that the Allies owed their success to their superiority 
in the air. and he set to work instantly to the 

It ia to the enetgy « ' ' " " ' ’ 


nventiveness of this officer that th* 


Osrniaiis owe tho recovery of their air service that we have 
sitnessed this year. 

General von IIoe|>pner's first business on assuming his pMt 
was to start a campaign in the army and in the country in 
support of air service. The Press was fed with suitable 
articles, interesting sccounU of the feats of German airmen, 
etc.; and on air war exhibition was held in Berlin. Young 
officers of other arms were encouraged to become air men. The 
results of all this advertising were highly satisfactory. 

Similar efforts have been made to improve and multiply the 
flying material of the army. Wherever a factory could be 
found wi’h suitable plant not already making air|>lane3 or air- 
plane parts, General von Hoeppner pressed it into his service. 
To increase the output of the factories, types, both of airplanes 
and engines, were, as far as possible, stanilardized, and prodnet 
was concentrated on the four types selected — the Aibatros 
fighting machines, the Alhatros observation two-seater, and 
tbs Deutsche Flugzcugwcrke and General Electrical Compnnv 
(A E. 0.) models. Similarly, attention was centered on the 
production of Benz and Mcreddf’S engines, at first 100 bp., and 
later of 200 and 2 G 0 bp., to the neglect of other mak^ 

General von Hoeppner ia the chief promoter of tbe Gothn 
machine, for which he baa place,! large ordeis with the Erfurt 
factory that builds them. Lately he has been supplying the 
bstlle squadrons with a large number of airplanes carrying two 
machine-guns, and the observation machines have been im- 
proved in sp^ and armament. 

Oenend von Ilneppncr bos dune his utmost to bring his 
aerodromes up to the highest slate of efficiency. The personnel 
is abundant. Koch flight of six airplanes has in ito service a 
complement of from 100 to 120 men. To each machine there 
are four meohaiiies, and every squadron has its own train of 
motor transport, motor-ears, etc. The aerodromes are protected 
as well as possible from air attack by anti-aireroft guns, of 
which the air service has no fewer lhan flOO, including a large 


Flight (London). December 6. 1917 
The ^30 Sp. Bern Aero Engine . — This engine embodies tbe 
usual German aircraft engine practice; that is. it is of the 
6-eyUndcr, stationarv, water-cooled lyiic. In its construc- 
tional details it is virtually identical to the ItiO hp. Benz model 
that was described in the Dee. 1, 1HI7, issue of Aviation. 

Each cylinder is bolted to the crankcase bv long bolts and 
studs, which pass through the crank chamber toi> half and 
secure the crankshaft bearings iM-tween the lop an,I bottom 







jackets, the water-jacketed heads being oast integral with the 
cylinders. Two inlet anti two exhsust valves are fitted in the 
cylinder heads, and are operated by overhead rocker arms 
working on ball-bearings and by push rods on either side of 
the cylinders, whereas on the 16ft hp- model the push rods were 
all on one side of the cylinders. (In tbe description above 
referred to. the valve mechanism of the IQO hji. Benz was, on 
niennoiied us being of the overiiead ,’amshnft type. 
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The two ramshafts ruQr on thv 230 hp. lootlc), oo plain hear- 
ing inside (be top baJf of the crank case, and the doaling: 
exhaust camshaft is pcov-idetl with half-compn-ssion corns. 

The pistons are of cast iron, fltted with three exceptionally 
wide rings, and the piston hes^ arc supported by conical steel 



On. I’l MP OP THE 230-iiP- Benz Kngine 


forgings rireted and welded to the piston crown — an arrange- 
ment which is of the notable features of Hen/, practice. 

The bore of the 230 bp. model is 14o moi., tbe stroke 100 
mm, Two separate two- jet carburetecs are Httcd, each of which 
supplies three cylinders through an independent branched in- 
dnetion pipe, built up of light aluminum tubing. 

Tbe lubrication is effected by a gear pump working in an 
auxiliary oU reservoir formed in the bottom of the base ebam* 
her. An oil-se^ed gaaoUoe pump feeda the carbureters in 
conjunction with a aupplemautary pressure reservoir enclosed 
if] tbe main gasoline r snb This pump is driven off the rear 
end of the inlet camshaft. The same driving spiinlle also oper- 
ates tbe machine-gun interrupter gear and the tachomebT 

From the delivery of the pump gasoline is forced into tbe 
top of the pressure reservoir inside the main gasoline tank, 
and, rising m tbe reservoir, creates a cushion of compressed 
air above the gasoline, thus serving to damp out the pulsations 
arising from the action of the puin|>. 

In (he earlier types the castor oil chauiber w'os provided 
with an oil'dUing cap, which was screwed into the side of the 
chamber casting, and was fltted with a s]>ccial form of drum 
cock to determine (he quantity of oil poured into (be pump, 
This fllling arrangement has now been given up, aixl the 
annular oil ebamber is fltted with a drain plug only. 

flight lloniloni. November 1. 1917 

fVeae* and Brituh Aero Engines . — The following data on 
French and British aero engines appeared in a Oermon avia- 
tion magazine: the accuracy of the information cannot, there- 
fore, be voucbetl for: 

The Renault Arm of Billancourt, France, produces both 
wster and air-cooled engines of the stationary V type. The 
air-cooled models have a bore of 105 mm, and a stroke of 130 
ram. The normal power of the 8-cylinder motor is 100 hp., 
and of the 12-cylinder motor 130 bp. Tbe overall length of the 
12-cytinder motor, from tbe back of the fan housing to the 


piopeller, is 1,450 mill. tVbilc the 8-cyIiiider luotuc Ims only 
one carbureter, the 1.3-cyliiider has two, one for each row. In 
(he 8-eytinder type the magneto is placed above the camshaft, 
while in (he 12-cylinder motor it is piseed with its axis at right 
angles to the ersnk^aft. 

The 240 hp. 12-eylindiT water-cooled model has been dt. 
scribed in detail in tlie Aug. I, 101(1, issue of Avutiiin axd 

.VkiiONAI TK'AL FxOIN RKKI NU. 

The water-coolwl I’eogeot engine bn» a 180 inin. stroke lo 100 
iiini. bon*. Two exliuust valves aiitl two inlet valves have, 
therefor*', lo !«• cmployeil in each cylinder. Tbe cylinders sk 
arranged in a Vee of flO deg., ami each row of four ey linden 
is rust eii bloc. Kaidi row lias its cainslinft operating inlet 
an*! exhaust valv<*s. Tbe eraiik case is <' 0 st in one pitH-e. 

The air-cooloil Kiiglish Daimler was inirliriilnrlv favored by 
the K. A. F. These motors have become the standard type for 
the B.E.2. anti gave pretty good results with those machine^ 
consitlering Ibo then prevailing coiiilitioiis of loading aad asa 
to which they were put. This engine is built in two t.vpes, tbe 
100 hp. 8-cyiindcr ami the 150 h|*. 12-cyliiulcr. 

The cylinders are placed at an angle of 00 deg. In the ISO 
hp. 12-cylin<icr type the angle between the cylinders is siiialln. 
The cylinder design is the same as in the 8-cylimk'r type 
While’in the Renault llie cylinders are held down by means of 
a four-armed yoke and four liolts, the cylinders of the KrigUdi 
Daimler are oiily held hy two bolts each. Since (bus (he yoke 
over liie top of tbe eyliodcr is avoidc'l, it lias been possible 
to provide extra flns on the tup of tbe cylinder, running par- 
allel with the crankshaft. The exhaust valves, as in the Re- 
nault, are 3 >laecd above the inlet valves, and are operated by 
push rods an*l rockers. The induction pipes are unusually 
short, thus avoiding the sbar]> bcmls founil in (be Renauft 
engines- The magnetos are mountml on bricketa on the pni- 
)>eller eml of the engine. 

Tbe 160 hp. G-eyunder, water-cooled Beardmore engine bss 
steel cylinders with copper water jackets. 
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The .leroplnne 1 London!. November 28, 1917 
tifrman Airplane Design. — The September issue of the Oer- 
itian aviation magazine, fJeutsehe Luft^ahrer Eeitschrift, pub- 
lishes an article on single-seater flghdDg airplanes, in whidi 
the following piirasi's appear: 

•• The >lemiiii(l for surpassing the *'eiliug of the I'ncmy air- 
**raft made it ncci'ssary to increase the area of the airplansA 
this being, howeier, [lossiblc no further in the mono|>laM 
model. Thus the small-dirnensioned, light biplanes were pro- 
duced, keeping tbe monoplane liody, and here agaiu Fokker 
turned out one of the must successful types, differing from the 
other Hghting biiilnnes bv obtaining laternl wmtrol through 
warping, as against the ailerons of the others. 

*• The first Fokker biplane lightcra had two sets of struts 
between the planes on each aide of the body; but even though 
all parts were built light au*l small, our enemies, demamling no 
such high safety figures as we, turned out fighting jilanes which 
were, owing to (heir smaller weight, equal to our aircraft; st 
times even surpassing tlieui, 

•• This le<i to re-deaiguing when but one set of plane struts 
was employed. Thus the bead resistance was also iWu<'e<i, aod 
the Fokker and Albatros, one-set strut biplanes, are still the 
most einploved fighting airplanes. The competition with tbe 
airyiloncs of the enomies, steadily increasing iu performance, 
has forcerl the German designers to shape all details in the 
fighting biplane to least weight and highest reduction in head 
resistance, the foremost results being building the enginre into 
the bodies: another object being to retlnce the rudder and de- 
valor areas to a minimum, some deaigus doing away even with 
flxol tail planes and Hne, as in the Halbecstadt type.” 


National 


Following is sii extract from tlie annual rci>orl of i 

executive eonunittee of the National Advisory Committee for 
Aeronautics covering its activities during the flsi'al vear 11116- 
1917: 

Ot'neral HfCommontiations 
Iu the latter (>art of Mari'b, 1U17, when war with Germany 
seemeil imminent, the eomiuittee, in eimference with L’uited 
States military and iinvnl olSccrs and uiauui'uvturers of air- 
craft, reviewed the i-ondition of the oerouuutienl industob the 
facilities then existing in this country for meeting tlie require- 
meols of the Government, the pussibiiitios of lulequaic ex- 
pansion, and the then patent situaliou uiid its influence on 
tbe aeronautical industry. 

A Bubcommittee was appointed to cooperate with repre- 
sentatives of aircraft manufacturers and to investigate all 

S roblems entering into the quantity production of aircraft 
ir tbe Government. After a careful study of the conditions 
(hen existing the Advisory Committee submitted recommen- 
dations to the War and Navy Dciiartmeiits for increasing 
the quantity production of aircraft and urging the adoption 
of a continuing program of manufacltire lor the next three 

In early April the chairman of the execulive committee 
conferred with (be Secretary of the Navy and the Secretary 
of Wm a« to the best method lo obtain tbe must cflleient 
suits in (be development of aviation and the supply of i— 
craft for military and naval purposes, stating that the Ad 
visory Committee deemed it desirable to create an aeronaut 
ical service with a civilian bead, but not a distinct Govern- 
ment department. This met the informal approval of the 
two aecretaries ami after a thorough study of the problem 
the committee recommended to the Council of National De- 
fense that a hoard be appointed by the Council of National 
Defease, with the ajiprov^ of the Seeretarv of War aod tbe 
^retary of the Navy, to be known as the' Aircraft Produc- 
tion Boaril, whose duties woultl be to consider and deal with 
the problems arising in connection with the quantity produc- 
tion of aircraft in the United States for military purposes. 
The Advisory Committee further recommended that the See- 
retary of War and the Secretary of the Navv appoint a 
Joint Technical Board of the Army and Navy for determin- 
iag specifications and melUoiU of inspection for all aircraft 
requirements for tbe two services. 

GraunH SrhooLs for .'tviotors 
Supplementing the recommendation made to the Secre- 
tary of War and to tbe Secretary of the Navy that a con- 
tinuing program be approved for the production of aircraft, 
on April 13 the committee recommenile*! to the Council of 
National Defense that the several problems connected with 
the establishing of cadet training schools for aviators and 
witt the production of aircraft should be considered together 
M interrelated problems and should also be considered jointlv 
for the uses both of the Army aod Navy. 

The committee further, at the suggestion of and in co- 
operation with the War Department, took the initiative in 
prguiring tbe several ground or cadet schools for tbe pre- 
lumary training of aviators in this country and in deter- 
mming the cunictiianj and niclhod.-t of carrying on this 
iastrnctiou. 

To this end the committee took under consideration the 
d^erent methotls of training used by Great Britain and 

On recommendation of the committee, the War Depart- 
ment selecteil tbe following six colleges Jevr the csfahliahment 
of ground-school traiiiiim in aeronautics: Massachusetts In- 

Bhtnte of Technology, (/omell I'niversilv. Ohio State Uni- 
veriity, Illinois University, I'nivcraity oi' Texas and Univer- 
mty of California. Later Princeton University anil Georgia 
School of Technology were oddcil. 

.4rrontiiilicnl Palrnls 

^^In January, 1917, the War and Navy Departments cnlletl 
' ‘ ; Advisory Conimiltee to the prohibitive 
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the attention of 1 
Prices of a' 


aircraft charge*! by the various aircraft manufac- 
. — tributing these prices to the extra item of royalty 
added by each firm in anticipation of infringenient suits by 
of alleged basic aeroiiaolical patents, who were then 
threatening all other airplane and seaplane mamifaeturers 


n'itb such suits, and causing therehy a general demoralization 
of the entire industry. 

-\fter numerous meetiogs with GovemmeDt officials, own- 
ers of patents and aircraft uianufaetureis, the committee 
recommended the organization of an association among air- 
craft manufacturers for the purjiose of eroas-licensing aero- 
nautical patents between the members, such association to be 
known as the Manufacturers' -Ain-raft Association. 

Tlio |)iiri>OHes in view in the fornialiou of this asswiation, 
and which it is believed liave heei; acliieveii, arc the following; 

(1) The i>revention of the virtual deadlock with danger 
of monopoly existing under the patent situation ss obtaining 
previous to its eonsuiiimation, and the removal of restraint 
upon the trade operative under tbe existence of such situation. 

(2) The settling or avoiding of aU litigation, actual and 
prospective, under the previously existing patent situation. 

(3) The opening of the industry to free competition of all 
airplane manufacturers and the opening of all patents held 
by the membership of the association to equal use and on 

(4) Provision, as set forth in the articles of agreement, 
whereby a design originating with a given manufacturer may 
be put into production and used by another manufacturer 
with all design data, drawings, specifications, etc., on tbe pay- 
ment of a Bmnll fee, thus facilitating quantity production of 
an approved design and slimnlating tbe prodnetinn of new 
designs or processes. 

(5) Tbe development and financial stability and confidence 
in the airplane industry, thus making possible tbe financing of 
tbe absolutely needed expansion in order to take care of the 
expected demands. 

(6) Reduced eost of aircraft to the Qoveroment bv reduc- 
tion of airplane royalties payable under all paten'ts made 
available under the association to an amount less than one- 
half the figures previously demanded under a part only of 
these patents. 

(7) Broadly speaking, the encouragement of airplane pro- 
duction to the highest practicable degree and with reference 
to the demands of tbe Goveminent under war conditions. 

Information from Europe 

In Man'll, 1917, tbe committee arranged in conjunction with 
the National Research Council, for representation on the 
foreign committee sent abroad by the National Research Coun- 
cil to obtain detailed information on scientific matters of im- 
portance in connection with the war, and Dr. Joseph S. Ames, 
member of this committee, was appointed such representative. 

In order to further develop contact with sources of infor- 
mation from abroad. Lieut. Col. L. W. H. Rees, R. F. C.. 
member of the British Commission, together with Maj. Joseph 
Tulasiie. Captain de Guiche and Capt. A. de La Grange of 
the French Flying Corps and members of the F^neh Com- 
mission, were made associate members of the committee, and 
as such attended its meeting, contributing valuable informa- 
tion and suggestions regarding matters with which they were 
especially familiar. 

Census of Prodiirtion Capacity 

Previous to the entrsnec of (be tTnKed States into the 
present war, the committee had unilertaken a census of the 
production focilities of manufacturers of aircraft and aero- 
nautical engines, which information was made availabje for 
use of the Aircraft Production Board at the beginning of its 
work in April. 

Site for Experimental Laboratory 

In October, 1916. the commiltee took under consideration 
the question of the selection of a suitable site for the commit- 
tee's proposed experimental laboratory. 

At the suggestion of the War Deportment, requesting reeom- 
nicndation by the Advisory Committee in the matter, this com- 
mittee inspected several proposed sites and after making in- 
quiries as to the general health conditions and (be problems of 
accessibility to Washington and the larger industrial centers 
of (he Kast. protection from enemy naval attack, climatic eon- 
liitions. and eost of the site, it made recommendation to the 
War Department for tbe purchase of a site about four miles 
north of Hampton, Va.. which recommendation was accepted 
by the War Department and the site was purchased. 
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On tliia field the War Ileparlmeiit Uan alluttod to Ibe com- 
miltee a spare suited to the erertioD of the rommittee's pro- 
posed resean-li laboratories. The laboratory buildiog is now 
io the course of construction. 

The rommittre lias also under preparation plans for the 
first aerodynamic laboratory to be installed at Langley Field 
intended for the development of high wind speeds. T^e work 
on this laboratory will be begun as soon as plans arc ready. 

Airplane Design and .Materials 

The committee liaa cooperated with the Aircraft Production 
Board in connection with a wide variety of problenis relating 
to the deeigu, specifications and teals of aircraft. The com- 
mittee has now in liaml (November. 1917) a moat iini>ortant 
investigation on the use of steel for airplane construction. 

In connection with the subject of the materials for airplane 
construction, (be committee baa given its attention ehielly to 
the investigation of strut forms for airplanes, the strength 
of spruce bars and the devedopment of cotton airplane fabrics 
as a substitute for Irish linen. 

In the field of power-plant design otid construction for air- 
craft, the committee has co<>i>eraled with the Bureau of Stand- 
ards in (be design, eonstrurtinn, e<iuipmrnt and operation of 
a large vacuum chamber engine testing laboratory, which is 
intended to reproduce the conditions of aeranautieal engines 
operating at high altitudes. This equipment has been installed 
with special reference to the develojiment and improvement 
of the ** Liberty " engine, and important investigations hearing 
nn this prolilem are now being carried forward. The com- 
mittee liaa also carried on a number of resf*arches on (lie sub- 
ject of radiator design and pro]>ortion, carbureter design and 
adjustment and ignition apparatus, and is enutinning its study 
of the problem of an airplmie engine muiller. 

.Airplane Instruments 

The rommittee haa developed on improved form of 
ge<^aphic position indicator, which will be of special value 
in connection with certain free-flight tests under consideration. 

AircTaft Communications 

Regarding the subject of aircraft eommuniealiona, the com- 
mittee has cooperated in the development of a generator for 
wireless sending from airplanes and intended to satisfy the 
requirements of the Army and Navy. Means for receiving 
wireless signals in an airplane have also licen investigatoil 
and it has been established that a very eiScient receiving set 
mnptoving the sonnd method is practicable. Investigalions 
are still bring carried on regarding means for detecting hos- 
tile airplanes before they arc visible or before they can be 
heard by the unaided ear. 

Mapping from iirplanes 

On March 8, 1917, the committee took under consideration 
the development of methods for mapping from airplanes. 
Allotments were made for developing a new type of airplane 
mapping camera and gratifying progress has been made in 
Che devriopment of such an instrument. 

Meteorology 

In the field of meteorology, the committee recommended 
to the President an appropriation for the extension of the 
serological work of the U. S. Weather Bureau, and in ac- 
cordance with which an appropriation of $100,000 was made 
by Congress for this work. 

’ In Augnst, 1917, the Advisory Committee recommended that 
there be organized under the Chief Signal Officer of the 
Army, as a war measure, a military serological aenire with 


necessary stations and equipment, both in the United Stabs 
and ubroail. 

Board of If 'ar Inventions in .leronautics 
The eoiomittci*, through an upprojiriute subcommittee ap 
pointed for the jiurpose, has aeieil as a board of invenriwa 
for the (lovemment in matters relating to aeronautics, and 
since the outbreak of hostilities between the United Ktattt 
and (lenimuy it has weekly examined hundreds of su^m* 
tions and inventions liertaiuing to this subject. 

Oe^m'rion of Technical Terms 
During the year Ihc eominittre has given funber allenthia 
to the subject of the defiuilioii and staudardizatiou of C<^ 
uieal terms used in neronuutics, an<l has prepared a furtbo 
edition of its bulletin on the subjt'ct. (Technical Report Ko. 
15.) 

Metric System .Adopted 

On recommendation of the Advisory t'ommitCce, in De. 
eembor, 1918, the War, Treasury, Interior and Commem 
Departments adopted the metric system of weights and 
measures for all drawings ond calculations on aeronaulkol 
matters, for use with the accompanying Knglish equivalents. 
Aerial Mail Routes 

In Deccmlxtr, 191G, ihu nubjecC of cooperation with tbe 
Post Oflice Department in the estahlislunent of aerial m.il 
routes w'oa consideretl. Recently the .Second Assiatmit Po^ 
master (leneml has expressed a desire to develop such routes 
in a trial way and so far as military rerjiiiremeuts may per- 
mit furnishing liie needed etjuipuient and personnel. 

Civil .Aerial Transport 

In (he latter part of 1917 a special siiboommitlee wu 
appointed to take under eonsideralion the various phases of 
civil uad einumereial nsi’s of aeroimulies with special refer- 
ence to the conditions wliieh may lie e.vpci-tcd to dei'Clop at llie 

Lnndinp Ficlii for Transient .ivintor.s 
III connection with the ai’eoimnudalioii of truiisieiil aviatois, 
and in cooperniion wilii liie War Di'pnriiiiciit, u tentative se- 
lection of a tract of land wns made on the Ko-stem Brnneh sad 
southeast of the WDshingtoii Navy Yard, 

Technical Reports 

The following is n list of tceliiiieal rejiorls which have 
lieen colle<‘ted hy llie c.xeeutivc eoiiiiuiUee for piililieatiou is 
the third annual report (Reports Nos- 1 to 12, iuelnsive, woia 
published in prerious annual reports): 

No. 13. Meteorology and Aeronautics. 

No, 14. Experimental Research on Air I’ropellers. 

No. l-l. Nomenelalurc for Aeronautics. 

No. It). The Strelehing of the Fabric and the Defoniintioa 
of the Hull in Full Balloons. 

No. 17. An Invi-sligation of the Elements which Contribute 
to Statical and Dynamical Stability and of the Effeels of 
Variation in those Elements. 

No. 18. Aerofoils and Aerofoil Structural Combinalioiis. 
No. 19. Periodic Stresses in (Jyroscopic Bodies with Appli- 
cations to Air Screws. 

No. 20, Aerodj-nnmio Coeffieients and Equivalents in Dif- 
ferent Systems of Units. 

No. 21. Theory of an Airi’lanc Eneountering Ousts, II. 

No. 22, Fabrics for Aeronautical Constnielion. 

No. 23. Aeronautical Power Plant Invcsligalioiis. 


Annual Report of the Chief Signal Officer 


The woik of the Signal Corps has includeil the develop- 
ment of the Army's air program, the installation, operation, 
and maiutcnancc of military telegraph and telephone systems, 
and radio ship and shore stations, the installation and main- 
tenance of annuneiator-buzzer and other target-range com- 
munication systems, the sappily of the signal-unit accoonta- 
bility equipment to the sevend eomponents of the Army, and 
the supply of material for the maintenance of fire-control 
systems and radio and signal stations for coast defenses. 

At the commencement of tbe fiscal year 1917 tbe Mexican 
border mobilization was in progress. The Signal Corps met 


its requirements for that additional work with some difflculty- 
After some months the situation was relieved by an appro- 
priation for the air service, about ten times os great os tbs 
total amount appropriated for such service during the 
ceding four years. Additional increase in personnel throuipi 
the Kesert'C Corps was also authorized and the corps given 
authority to proceed with the oi^^ization of units and the 
purchase of equipment to meet existing needs. 

The Signal Corps had at its disposal at the outbreak of 
the present war the nucleus of its war peraoiinel and com- 
plete information as to the possibUitiee of tbe material market, 


sad with the assistance of Lite Nulionai Advisory Committee 
for Aeronautics, the National Research Council, and the 
(kiuncil of National Defense, iuimcdiatcly acted to meet tbe 
mne rgenci’. Conditions made necessary a special air program. 
Congress opproved of the air program and tbe bill was signed 
by the President July 24, 1!)17. 

FoUow'iiig is a statement of the Government boards directly 
Msoriatcil with the office of the (?luef Sign^ Officer, the sev- 
eral divisious nvccssiirily established in that office to meet 
cxisliug conditions, and a general statement of the duties of 

Council of National Defense — .Aircraft Production Hoard 

This Iwtartl was established by rc'solution of the Council of 
Nationul Uefeuse of May 1(5, 1917, to consiilcr matters relat- 
ing to the quantity production of aircraft in the United 
SUtes and to cooperate with the Army and Navy in furtber- 
iog their nir programs. In its advisory cnpacitv the board 
fau rendired invaluable aiil to the Signal Corps. 

Joint -Vnny and Navy board.s on aeronautical cognizance, 
design ami specifications, Zeppelins, and on lecliuicul aircraft 
were created and have insared (be rtesire.l cooperation bc- 
tweco the War and Navy Departments. 

-4i> Dirfsion 

Tliis division of the office of llic Chief Signal Officer of 
the Army haa general supervision tner all matters pertaining 
to aviation. It lianillos all motters of design and dcvclop- 
meot of airplanes; (he sciei-tion, training, and commissioning 
of the officers of Ibo aviation seelion; the rtrruiting aud or- 
gsuiziug of its enlistol personnel for duty at home and 
abroad; the Iniining of aviators nnd tbe conduct and opera- 
taoQ of aviation schools and stationa. 


The following table shows Ihe snm appropriated for Army 
avistion pur|Hiscs; 



Oa Jaly 1. 1910. tweiily-iliree officers of Ihe Regular Army 
bad completeil Ibcir training in aviation and were serving on 
duty with Ihe aviation section of the Signal Corps. Tweutv- 
six other officers were under iiisiruetion. A small number of 
firms was making airplanes or nirplatic engines. With one 
or more exceptions practically none of these were producing 
more than an uccasiomil maehinc, and most of the product bad 
been contraclisl for iiy fcjrc*igii governments. Five olfieors 
were in Washington charged w-iib the duly of overseeing the 
expansion of the aviation seclion of liie Signal Corjis. 

The prolilem of llie tiseal year 1018, therefore, was the 
problem of preiiaring a genera! iilan of development, of 
Muring the coojieration of the aeroiiantiral iuilustry and 
msuring its cxiiansioii, and of solving the innumerable scien- 
tific and eugineeriiig |iroblenis wliieh inimt bo met to send men 
sad machines into the air to i*eeonnoiter and to fight over 
lumiappcd country. 

Many weeks were required to remove the obstacles in the 
way of obtaining suitable airjilanes and airplane engines in 
larM quantities. 

opeciticalions of various ly|ies <if inachiiio.s were preiinred 



Standards were used fur the testing of various materials; and 
devices of oil sorts wbirli might increase the military efficiency 
of the aviator received trial. 

The money provided by Congress for the purchase of a 
site for an aeronautical experimcutul station was used in the 
)iurchase of Langley Field at Hampton, Va. This site, ideal 
for both land aud water flying, was selected after a thorough 
canvass of available tracts. 

Tlic national-defense act of June 3, 1010, uiilliuriziiig the 
organization of an Officers' Reserve Cori>s and an Enlisted 
Reserve Corps was loaile tlie basis for training a reserve civ- 
ilian pcrsviiiiiel of flyers uiul mechanics, and a system of in- 
struclioD was adoplc i whicii, witli amplification and modifica- 
tion. is forming tlie lw«is of tbe instruction of war pilots. 

When, ill April, the United Stales entered the European 
war (lie Chief Signal Officer availeil himself of the offers 
of a number of civilian experts to assist liim by advice in 
meeting the problems of expauaion which confronted the avi- 
ation service. Representatives of other Oovemments at war 
were also consultcit ami, as a response, experts in every line 
of aeronautical work were sent to Washington, so that the 
^•<mlhinpcl experiences of throe notions lieeaine available to the 
United States. 

Allhoiigli training niaeliines could be obtained, the war air- 
plane willi its rcKiicmeiits of cmistruclion and its engines of 
unjirececicnted efficiency was practically unobtainable in the 
United States in April. The Lilierty engine, which for power, 
lightness, and efficiency compares favorably with the best 
European types, was under dev'clnpraent in June. 

By the end of .Iiiiie. 1917, the number of Regular Army 
officers trainevl and detailed to aviation duty had been in- 
creased from twenty-llirec to ninety-two. nnd in addition fifty- 
four civilians had (qualified for commissions in flying capaci- 
ties in Ihc Signal Reserve Corps. The system of training 
civilians for cunimissioiis Iiav) licen aiupUffcd by the organiza- 
tion of eight scliools of military aeronautics, where prospec- 
tive offieers could receive schooling in military discipline, the 
jirinciplcs of airplane and engine coiistrirction and operation, 
radiotelegrajihy, photography, bombs and bomb dropping, and 
aerial observation, and at the close of live fiscal year many 
student officers were URdi»r instruction. 

Tile program of action niuile possible by the Cungresaionat 
appropriation that became available July 24, 1917, had been 
practically mapped out before the end of the fiseal year. 

Equipment Division 

Tlic fiscal year 1917 lias shown an abnormal expansion of 
llie work of the equipment division, due to the declaration of 
war. Many problems of supply and finance have arisen. Tbe 
fcirniatiun of many new organizations aud the increase in the 
allowance for such organizations has made it necessary for the 
corps to secure enormous ijuantities of mobile army equip- 

Slandardization in the types ond production of airplanes 
and airplane engines was initiated with the cooperation of tbe 
roonufucturing indvustries of the eountry. This has involved 
tiio reconstruction of factories, in most cases the installation 
Ilf entirely new equipment nnd the ilcvelopment of a new 
organization. 

Tlie following shows the disbursements from Signal Corps 
a|>propriations tliiring Ihe fiscal year 1917 : 



4,.*KHI,000.00 

sxsInTTltiT 

a7S.iio.aa 


las.cKia.ia 


The following shows tbe disbursements from allotments to 
the Signal Corps during the fiscal year 1017: 




»STS,.‘'Sir..si 






AVIATION 


iNews of the Fortniglit 



iSiiiSS 

Col. C. G. Kd^ar IIu. li^. n Pr..niotr,l 




WHEN THE GEORIOVS DAW) OF VICTORS COAAES AND THE TRVE 
STORV OF THE WAR CAN BE TOED. IT WILL BE FOVND THAT CVRTISS 
AEROPLANES AND CVRTISS AAEN HAVE "DONE THEIR BIT:’ 
CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFAIO.V.S.A. 


i-CiiS )iiS/lS-CiS ri\ I 
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Airplane Parts! 

Immediate Delivery! 


Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 

We are able to ship im- 
mediately necessary parts 
for the cons tr uction of air- 
planes the government must 
have in a hurry. 

You can order from us 
at once such parts as: 

Steel Tubing 

Stabilizer Tubes 


Push Rod Tubes 
Tubing formed per B/P's 
and straight tubing in di- 
ameters ranging from }^" 
to 2 %", 14 gauge (.083") 
to 22 gauge (.028") 

Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 
Bearings 
Tire Rims 
Springs 
Forgings. 

For years we have 


made oval and * « D ' 
shaped tubing for the 
Curtiss Airplane Co. 

Let us help you make 
your estimates. 

Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 

If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 


The factories of this company have been among the foremost in the 
field of motor-driven vehicles since (he earliest days of the industry. 
Our engineering department and our laboratories are among the 
most complete in the world. 

The Standard Parts Company, Cleveland, Ohio,~U. S. A. 

Famous for Stanwold Rims. Tubing, ate.. Parfaction Spring, Sock Saarings. 

Axias. Perfection Haatera, Foriincs, Hubs, etc., ate. 
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We Offer the Following 
Aviation Equipment For Sale 



Martin Type Model S Seaplane. This machine is equipped with the 
well known Hall-Scott A*5a 150 HP Engine. The Seaplane is a 
two-place tractor biplane, equipped with single round-end pontoons, 
with auxiliary wing tip and tail pontoons. 

Controls — Dual — “ Three in One.” 

Equipment — Four full sets of Standard Instruments and Accessories. 

This Seaplane is of the type recently furnished the Holland Govern- 
ment. The Plane has never been put in actual service. The engine 
has seen but very limited service, it is in excellent condition having 
been thoroughly overhauled in the Hall-Scott Factory, and has 
passed the U. S. Government Inspectors’ test. 


Three Hall-Scott A-5 Engines, 125 HP 6 cylinder, vertical, water- 
cooled type. These engines have been thoroughly overhauled in the 
Hall-Scott Factory and are in excellent running condition. They 
are complete in every particular. 


Detailed spccifieotions of the above equipment v.’ill be furnished on application. 
An unusual apparlunily is offered here to secure some very high grade 
equipment, all In excellent condition, at jiioif attractive prices. 


WRIGHT-MARTIN AIRCRAFT CORPORATION 

New Brunswick, N. J. 
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NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory , 
Navy Yard, PVashing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 



ALUMINUM INGOTS, PURE AND 
ALLOYS, RODS, GRANULES, 
ALUMINUM SOLDER. GUARAN- 
TEED TO GIVE SATISFACTION. 
BABBITT METAL — SOLDER — 
PIG METALS. 


Shipments prompt — Prices low 
Quality Right 


Uaited SiR^Jting & Aluminum Co., ln< 

■ Of6o<»;--^NEW HAVEN, CONN. 

;ei^TSBURch, 


OAKLAND 


ESTABLISHED 1885 


CALIFORNIA 





Austin Standard Factory-Buildings 

120.000 Square Feet in 30 Working-Days 

540.000 Square Feet in 55 Calendar Days 

N INK Austin Standard No. 3 Factory-Buildings, each 600 feet long, 
were here placed side by side to make a structure 600 by 900 feet — 
540,000 square feet of well iighted. clear-working floor space. In 30 
working-days from date of order the owner occupied 120,000 square feet. 
In 55 calendar days, less than half the schedule time, the owner occupied 
the entire 540,000 square feet. 

To manufacturers of aircraft and aircraft parts, in this time of na- 
tional crisis, permanent, well bviilt industrial buildings, erected complete 
in 30 or 60 working-days, mean a service of unusual value. 


The Austin Company 
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The J. a White 
Elngineering Corporation 


Designers 



Engineers 


Contractors 


Perform all designing, engineering and 
construction work in connection with aero- 
plane factories: aviation fields; also other 
industrial properties and public utilities. 

Engineering investigations and reports 
made with recommendations covering 
every detail of design and construction. 

Purchase for clients apparatus, materials 
and supplies of every description, and 
make necessary inspections and arrange- 
ments for prompt shipment. 


43 Elxchange Place - New York 

LONDON CHICAGO 
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DU PONT AMERICAN INDUSTRIES 


Clay Pigeons Know No Game Laws 


ta aMmng[miaamnaa 


TURNBUCKLES 

Manufacture the Following Type Aeroplane Tumbuckles 



Standard Type 

No. 1 Female, Short A-1518 No. 2 Female. Long A-1S20 

No. 1 Male. Short A-1522 No. 3 Male, Long A-1524 


Curtiss Type 



326 Short. Male 
326 Short, Female 

326 Long, Female 

327 Long, Male 


327 Long, Female 

327 Short, Female 

328 Long, Female 

329 Long, Female 


The Dayton Metal Products Company 

DAYTON. OHIO. U. S. A. 
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Contractors to V. 5. Government 

Moael T. T.. 90 K. p. Tr&inine Tractor 


WITTEMANN-LEWIS 

AIRCRAFT COMPANY 



1 

Lrincoln Hi^hwax 
Near Passaic River 

New»rK. N. J. 
Telaphana Harkat ) 



J 


WALDEN-HINNERS COMPANY 

BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 

EDGEWATER, N. J. 


Aeroplane Company 


Jamaica Plain Boston 



‘Jhe 

Lanzius 

Variable 

Speed 

Aeroplane 

Executive Offices 608-609-610 Singer 
Building. 149 Broadway. New York City. 
Telephones 6710-6711 Cortlandt. 

Lanzius Aircraft Company 
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a counterbalanced aviation 
crankshaft .... 


one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

Wm hao€ 56,938 Counterbalanced Crankshaftr to Novambar 26, 1817 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


IT PAYS TO 
CONCENTRATE 
YOUR PURCHASES 

IN THIS tsao-PAGE (9 x is IN.) CATALOG IVE SHOW 
A COMPLETE LINE OF 

SMALL TOOLS 
GENERAL HARDWARE 
AND SUPPLIES 

It is full of items requisitioned every day in every large factory, 
many of which are sometimes difficult to locate. 

If you appreciate the advantages of concentrating your purchases 
in this line you should write today for a copy of this catalog. 
Please mention catalog No. io6. 

H AMMACHER,SCHLEMMER & Co. 

NEW YORK. SINCE 1848 Fourth Avenue and 13th Street 
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Reaming All Bearings to True 
Alignment in One Operation 

The Martell Adjustable Aligning Reamer 

displaces the cdd. costly method of hand 
scraping, with a simple easily applied and 
surely accurate system. 

In the aligning and finishing of crank case 
bearings of internal combustion engines, the 
Martell System is a particularly great ad- 
vance on the score of economy. It has saved 
from f>0‘ v to 80% over hand scraping time 
in sci>res of cases, besides producing work 
accurate to within .0002.^. 

The diameter of the reamer blades is controlled 
by micrometer adjustment, while the alignment of 


CRANKSHAFTS. Etc., Will Be Put i„ Runnmg 
Balance in My Recently Organized 

y .aboratory e?/~ D ynamic |-^ alance 


Centrally Located in This City 


All work guaranteed and done on my latest Balancing Apparatus. It appears that 
a great deal of misinformation is now being circulated with respect to the would-be 
simplicity with which, for instance, a sfac throw shaft can be balanced, by some 
self-appointed experts. Let me have a shaft balanced in this manner and I will 
explain the correct way of balancing such a shaft. 


N. W. AK.IMOFF, Builder of Dynamic Balancing Macbinery 
Office: HARRISON BUILDING. PHILADELPHIA 


the reamer bar is obtained through the use of the 
necessary number of centering bushings. Let us 
tell you just how much time and money the Martell 
Reamer can save for you. Call upon us at the New 
York or Chicago .\uto Show and insi>ect the Martell 
Reamer and other tools of great accuracy. 



.New York, Woolworth Bldg. Detroit, Majestic Bldg. 


We are ready now to start producing 

15,000 PERFECT STARTERS 

This is no idle boast, but a prophecy and pletige of our 
readiness to do our part in equipping America's air fleet. 

Every “Perfect Starter” delivered will be constructed 
with the same wonderful fool-proof and tiurable fea- 
tures. as was the one recently 

Tested by Navy Officials who have pronouoced the test “Perfect’* 

All “Perfect Starters’’ are interchangeable on 4-, 6-, 8-, 
and U-cvlimler motors: lOU H. P. to 600 H. P. No 
Pii’iNG — No Changes On Motor — Eight In Weight. 

To Army. Navy, and officials of airplane manufai turers 
we will give details. 

THE MOTOR COMPRESSOR COMPANY 
52-60 Dickerson Street Newark, New Jersey, U. S. A. 


Aluminum Company of America 

PITTSBURGH, PA. 

Manufacturers of Aluminum 

Ingot, Sheet, Tubing, Wire, 

Rod, Rivets, Moulding 

General Sales Office, 2400 Oliver Bldg., Pittsburgh, Pa. 
Branch Offices : 

Boston 131 State Street New York.. 120 Broadway 

Chicago ISOO Westminster Building PhiJadeJphia 1216-1218 Widcner Building 

Cleveland 950 !.eader-News Building Rochester. . . . . m2 Granite BuUding 

rv . -ij- aan t ranctaco (Fteraon, Rcmatng oc Co., Agent*) 

*512 lord Building Building 

Kansas City 308 R. A. Long Building Seattle (Piertan, Holding & Co., AgpntsJ 

Lo . ^ Si- 
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V ’ENUS 
PENCILS 


A 'p'OR sketching, 

0 -^ typographic maps, 
drafting, and all tech- 
nical uses, military 
naval and civil, there is 
. one pencil which is 
• famous as being the 

1 ^ standard by which all 
i| pencils are judged. 
II This is the VENUS. 

VENUS Pencils are perfect 
X for every purpose. They are 
wonderfully smooth, strong 

B and durable. More VENUS’ 
are sold than any other draw- 
ing pencil. Quality counts! 
- Specify VENUS and look for 
. the distinctive VENUS finish. 



/;■ black decrees /rum 6P 
sojtesl to qll hardest and 
hard andmedium copying 
Price IOC each 
S/.OD per dozen 



FREE! 

◄ — 

This trial bot with Ovc VENUS 
Drawing Pencils, and VENUS 
Eraser sent FREE. Please enclose 
6 cents for packing and postage. 
H'r.te for it. 


American Lead Pencil Co. 

242 Fifth Avenue, New York 

and Clapcon, London, En^laml 







“DALTON SIX” 

In the Manufacture 
of Aeroplanes or the 
many smell parts 
comprising a Unit 

“Dalton Six” 

is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
^or aeroplanes now 

(36) “DALTON SIXES” Installed 

Why Sot /noottigate? 

BULLETIN B602C GIVES DETAILS 

Dalton Manufacturing Corp. 

Suc c e ss ors to Dalton Mach. Co.. Inc. 

1911 Park Avenue New York, U. S. A. 



ITS MEETING THE AEROPLANE 
PROPELLER PROBLEM 

Sr 

DEFIANCE AEROPLANE PROPELLER 
TURNING LATHE 



THE DEFIANCE MACHINE WORKS 

DEFfANCE. OHIO. U. i 


LOSDON. ENGLAND 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


FAHRIG METAL C0,34 Commerce Sl,N.Y. 


I ROME 
I AERONAUTICAL 
I RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualih' 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is st your 

Rome • Turney Radiator Company 
Rome, N. Y.. U. S. A. 


FUEL LEVEL 
GAGES 




i 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 




W 


BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 


“Flexo” Aero 
RADIATORS 


The only 
core that 
will stand 

landing 

No sharp 
comers 

■o crys- 
tallize 
through 



The only 

can be so 
bent 
without 
injury to 
the metal 
or soldered 


FLEXO MANUFACTURING CO. 




l’OXJK>RO 

QUALITY INSTRUMENTS FOR AIRPLANES 


STIMPSDN- 


Airspeed Indicator or Buoyancy Meter 
Gasoline Level Indicator 


Indicating Dial Type Thermometer 
for circulating oil and water 

AIR l-RBBSORK CACOa 


XHE FOXBOR.O CO.. Inc. 


■€RBMME 1 S 



BRASS— WHITE METAL— COPPER 

4 


WASHERS 

SHEET METAL SPECIALTIES 

FRANKLIN AVENUE MADE TO ORDER BROOKLYN. NEW>YORK 


ACIERAL METAL 


Light as Aluminum 


CASTINGS 


Non-corrosive by seit water 

RODS 


Strong as Steel 

SHEETS 


ACIERAL CO. OF AMERICA 


DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 

ESTABLISHED bi YEARS 

1000 WEST I20th STREET. CHICAGO. ILL. 



McADAMITE-ALUMINUM COMPANY 

57-83 Isabella Ave. DETROIT, MICH. 

Highest-Grade — Strongest 

ALUMINUM CASTINGS 


44.250 Ib* Sq. I 


LARGE CAPACITY 
PLANT 

Quick Deliveries Guaranteed 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

120 Brocdway. Equitable Building 19 Quean Anne Chamber., Westminster. S. 

Government Contractors : Consulting Engineers 

Manufacturers of Illuminating Shells. Trench Howitzers. Hand Grenades, etc., et 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 
AIRCRAFT 


C A S 'T I G S 

Aluminum, Bronze, Brass, Etc. 

Contractor, to large Quick Deliveries 

ship and engine builders ^ 

J. J. MYERS 

Sticce»»or to Hynea £ Myers 

EAST XENTM STREET W E W YO»»C 


PROPELLERS 


C. A. Herrmann 

DESIGN AND CONSTRUCTION 
Covering All Branches of Aviation 

Bath, N. Y. 


WA DOYLE 
TRENTON NJ 



THE BROCK 
AUTOMATIC CAMERAS 


ARTHUR BROCK. JR. 



PHILADELPHI.-^, PA. 




Aeroplane 

Lumber 

Specialists 

Alaska Spruce 
Black Walnut 
Tough White Ash 




C HRISTENSEN SI£!H 

A PROVEN SUCCESS IN 
AVIATION SERVICE 



Elastic Aviation Cord 

For Shock .\b.«orbers on .Airplanes 



CHETHAM LUMBER CO., Inc. 

15 William Street New York 

Tnl«pboa«, HanoTn 



J. W. WOOD ELASTIC WEB CO. 
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Johns-Manville 
Aeronautic 
Instruments 

/^UR designing staff and 
manufacturing organ- 
ization are both at the call 
of those who require j'peed 
indicating and revolution 
recording instruments. 

We invite your special 
problems in airplane acces- 
sory apparatus. 

H. W. Johns-Manville Co. 

New Ycrk City 





IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service — Engineer- 
ing Corps, Aviation Section, Quarteniiaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 

Q^idicm Motocycle 

With Pouierplus Motor 

‘iss&ss::s^^.ss^ 

HENDEE MANUFACTURING COMPANY 

ILor^ tiaUwcytU MoWaawm 1*4 H'arU) 

7M STATE STREET SPRINCFir.I.D. MASSACHUSETTS 


ERIE SPECIALTY COMPANY 

MANUFACTURERS 

OF 

Aircra ft Metal Parts 

in conformity with the standards 
adopted by the International 
Standardization Committee. 

ERIE STAN PAR D 

Guarantees Perfect Workmanship 

ERIE SPECIALTY COMPANY 

Office.: 25 PINE STREET. New York 
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WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 
RIGID STANDARDS OF 
QUALITY AND EFFICIENCY 


Q Du Pont facilities and captu:>ty can be de- 
pended upon to keep pace with the increased 
demands of the airplane industry. 

Q Du Pont technical skill and experience will 
insure strict maintenance of the quality that has 
made DU PONT DOPE the standard for airplane 

Du Pont Chemical Works 

120 Broadway New York 


WESTMOORE 

SPLITLESS 



Built for high power motors 
Water proof and heat proof 


QUANTITY PRODUCTION 

WftlTS FOa INFOSMATION 

Addrat Aircrajt Department 
WEST WOODWORKING COMPANY 
308-324 N. Ada Street Chicago 

Cable addrees •StVESCO" 

Cablnel makers with over thirty years' successful 


Factors of Safety 

Theee Coanl in Aeroplsne toostmctioD 

NON-INFLAMMABLE 

Cellnloee Aee(a(e Base 

GeiesiroD Clotti YarqisHes 

precede another SAFETY FACTOH 

NON-INFLAMMABLE 

CelBstroD SHeets# Films 

Traruparent — Waterproof 

HAN Ur ACTURED BY 

Chemical Products Company 

03 Broad Street Boston, U. S. A. 

Menuferturm pf CelluleM AteieU Jet merig J5 geert 



TURNBUCKLES 


Highest Quality 


to Meet the Most 
Elxact Requirements 

Standard Screw Co. of Penna. 

CORRY. PA 

New York Office: Woolworth Building 



“THE TANDEM BIPLANE” 

INHERENT LONGI- 
TUDINAL STABILITY 


METAL HOSE 

For every Airplane Requirement 

iVrUe jot sptcificaliona and prices 

PENNSYLVANU FLEXIBLE METALLIC 
TUBING COMPANY 

Broad and Raca Sta., Philadalptiia 



VENEERED PANELS 

AIRPLANE and HYDROPLANE 
CON STR UCTION 

Sand tor Samptee Chemically Treatad Which Inereagee 

WATERPROOFNESS 
NEW JERSEY VENEER CO., Paterson, N. J. 

RicbardsoD Aeroplane Corporation, Inc. 

New Orleans, La. 



CAPITAL JIGS 



INTERNAL CTAMDIUrC TOOLS 
GRINDER jlAlurlllUJ DIES 


LEYGR AND & CO. 



120 Broadway, New York 

made right and perform their functions properly. 


MILL AGENTS 

of the highest quality. We offer our facilities to you 


Aluminum Sheets 

Lansing Stamping & Tool Co. 


Screw Stock, Rod and Wire 

Lansing, Michigan 





Mattison Machine Works 


Rubber Aero Cord 

Automatic Machinery 


FOR SHOCK ABSORBERS 

for making 



Propeller Blades, Struts, Etc. 


Prompt Delivery 



THE RUSSELL MANUFACTURING CO. 

863 FIFTH STREET 

Beloit, Wisconsin, U. S. A. 


349 Broadway, New York City 
Factorica: MIDDLETOWN CONNECTICUT 
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Wire Wheels For 
AIRPLANES 

ORDERS NOW BEING TAKEN FOR 
PROMPT DELIVERIES 
WRITE FOR PRICES 

National Wire Wheel Works, Inc. 

Geneva, New York 


PONTOONS 

FLYING BOAT HULLS 

Built from your designs 
or from ours 

Palmer-Simpson Corp. 

Saranac Laka, N. Y. 


Wood Working 
Machinery 

ADAPTED POE 

Aeroplane Builders 

Tke Line 

MACRtNEBV MEBCHANTS 
SO Cbarth sSeel'“''‘New York 






AEROPLANE 
RIMS and WHEELS 


Made by the oldest and best known 
steel rim and wire wheel makers in 
America. 

Quotations gladly furnished. 





Ibtois 


designs and boildl 
high speed, high powered motors for Automobiles, 
Motor Boats and Aeroplanes. Write for fall detaila 

DUESENBERG MOTORS CORPORATION, 120 Breadway, New Yerk 



DOEHLER 

BABBITT- LINED BRONZE 

BEARINCS 


have been used for years 
cess by the leading r 
in the automobile and 


'ith the utmost sue. 
itor manufacturers 
lirplane industries. 


DOHILElsDffij^CMTIllG Ca 

brookLyn.n.y. 

TOUtlO.OHiO. NEWARK. N.J. 




AIRCRAFT WIRE 

strand cord 

Thimbles and Ferrules 

MADE BY 

John A. Roebling’s Sons Company 




are correctly designed with the highest 
quality materials and workmanship. 

Write for catalog of 6 and la cylinder models. 

WISCONSIN MOTOR MFC. CO. 


Aeroplane Cylinder Forgings 

We ntake a specialty of hollow forging in dies 
carbon O.H. or alloy steels. 
We bare furnished cylinder forgings to practically 
all the engine builders in the United States. 

Also Propeller Hubs, r.^es and Shafts, etc. 

Miscellaneous steam hammer and hy> 
draulic press die forginga of all types. 

Duicie service our wprrinity 

TIOGA STEEL & IRON COMPANY 

S2nd A Grays Avenue niiladelplus, Ps.. U. S. A. 


PUNCH PRESS WORK 

AND 

STAMPINGS 

Specializing particularly in Aeroplane 
work where accurate workmanship is 
absolutely necessary 
Also Aeroplane MacAirte H'orib 

Century Telephone Construction Co. 

BUFFALO. N- Y. 
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AVIATION 


Aeronautical Trade Directory 



HOISTS 

HANGABS 


LIFE PRESERVERS 
LUMBER 


LUMINOUS COMPOUND 


RADIATORS 


RIVETS 
SCLE^'SCOPE 
SHEET MITTAL FITllNa 
SHUCK ABSORBERS 


SPARK PL 


SPEED INDICATORS 


MACHINERY. METAL WORK- STABILIZERS 


STAMPINGS 


MANIFOLDS 

MAGNETOS 


MODEL AIRPLANES 


PACKING 
PHOTOGRAPHY 
PISTONS 
PISTON RINGS ' 
PONTOONS 


PYROMETERS 


TACHUMKTEKS 


TANKS 

thi^'mom^ers 



S COUT-PLANES cany observers 
who locate masked batteries 
and map the country behind the 
enemy lines. Upon their safe return 
and the speed made may depend the 
lives of thousands. 


And that safe return with speed is 
impossible without certainty of 
power production and transmission 
for the mounts driven by those 
observers’ pilots. 


The power of an airplane’s motor deter- 
mines its value; the continuity of that 
power, its dependability. 


Two-Direction Thrust Hess-Bright 
Boll Bearing of the Type used on 
Airplane Propeller Shaft Application 


Hess-Bright Ball Bearings will increase 
power through cutting friction down, and 
assure its continuity through the excellence 
of their manufacture. 


Government orders largely specify Hess- 
Brights. 


THE HESS-BRIGHT MANUFACTURING COMPANY 




